The reactions of N-(2-aminoethyl)piperazine (aeppz) with tetraaqua-bis(saccharinato)zinc(II) and -cadmium(II) in ethanol solution yield the new complexes trans-[Zn(sac) 2 (aeppz) 2 ] (1), and trans-[Cd(sac) 2 (aeppz) 2 ] (2) (sac = saccharinate), respectively. The complexes were characterized by elemental analyses, IR spectroscopy and X-ray crystallography. Both complexes 1 and 2 are mononuclear of C i symmetry. The zinc(II) and cadmium(II) ions are coordinated by two neutral aeppz ligands and two sac anions in an elongated distorted octahedral environment. The aeppz ligand acts as a bidentate N, N' donor through the central heterocyclic N atom and the N atom of the aminoethyl group, while the sac ligand is O-coordinated via the carbonyl O atom. The packing of the molecules in the crystals in both complexes is consolidated by arene π − π stacking interactions between the sac rings and by intermolecular hydrogen bonds involving the amine groups of aeppz and the sulfonyl oxygen atoms of the sac ligands.
Introduction
Although its safety has been questioned in the past, saccharin, alternatively named 1,2-benzisothiazoline-3-(2H)one 1,1-dioxide or o-sulphobenzimide, and its water soluble alkali and earth-alkali salts are currently the most widely used non-caloric artificial sweetener in the world [1] . The presence of several potential donor sites such as the imino nitrogen, one carbonyl and two sulfonyl oxygen atoms makes saccharin an interesting ligand. Saccharin has a dissociable amine proton and is readily deprotonated to form the corresponding saccharinate (sac) anion. Although no metal complexes of neutral saccharin are known, the corresponding, deprotonated, anion sac readily coordinates metal ions, acting as a polyfunctional ligand. The negative charge is mostly located on the nitrogen atom and therefore, sac usually interacts with divalent transition metal ions through its deprotonated N atom as observed in tetraaqua-bis(saccharinato) complexes [2 -6] . However, O-coordination including carbonyl and sulfonyl groups usually occurs in the case of s-or p-block metals [7 -13] .
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Results and Discussion

Synthesis and properties
In the preparation of mixed-ligand transition metal complexes of sac, it became a common practice to The new complexes were obtained in high yields (over 90%) and the analytical data (C, H, N and S contents) are consistent with the proposed formulation of the complexes, which is also confirmed by X-ray studies. The molar ratio M:sac:aeppz in both complexes is 1:2:2. Both complexes are insoluble in common sol- 
vents such as water, MeOH and EtOH, but sparingly soluble in warm MeOH. 1 and 2 are non-hygroscopic and stable in air.
Description of the crystal structures
The molecular structures of 1 and 2 are shown in Figs 1 and 2, and their selected bond lengths and angles are listed in Tables 1 and 2 The most common coordination mode of sac is ligation through the charged nitrogen atom. In the case of zinc(II) and cadmium(II), the coordination of sac using a donor group other than the amine N atom is unusual, and [Zn(sac) 2 Tables 1 and 2 .
The sac ligand is essentially planar in both compounds with root-mean-square (rms) deviations from the best least-squares planes of 0.021 and 0.028Å in 1 and 2, respectively. The Zn and Cd atoms deviate from the best planes of sac by 0.7844(13) and 0.9589(14)Å. Since the structures are identical in terms of molecular interactions, only the packing of the molecules of 1 is presented in Fig. 3 . The amine hydrogen atoms of the aeppz ligands form intra-and intermolecular hydrogen bonds with the imino N, carbonyl or sulfonyl O atoms of the adjacent sac ligands. Some of the phenyl hydro- Thus, the molecular packing is reinforced by the hydrogen bonds and aromatic π − π stacking interactions forming a three-dimensional network as shown in Fig. 3 .
Infrared spectra
The most important IR bands of complexes 1 and 2, together with their assignments are listed in Table 3 . The absorption bands of the NH groups of aeppz are observed as two separated bands centered at ca. 3340 and 3390 cm −1 and are significantly shifted to the lower frequency region, compared to the free ligand (3475 and 3415 cm −1 ). The relatively low frequency of these bands is indicative of strong hydrogen bond-ing of the NH groups. The relatively weak bands in the range 2980 -2828 cm −1 are assigned to the ν(CH 2 ) mode of ethylene groups.
Two strong absorption bands of the carbonyl group of sac in 1 are observed at 1678 and 1625 cm −1 . The carbonyl stretching vibration frequency of sac in 1 shifts to the lower frequency region by ca. 13 cm −1 compared to the starting complex [Zn(sac) 2 
Experimental Section
Materials and measurements
All reagents were purchased from commercial sources and used as supplied. 4 ] · 2H 2 O were prepared according to the literature method [17] .
IR spectra were recorded on a Shimadzu FTIR-8900 spectrophotometer as KBr pellets in the frequency range 4000 -300 cm −1 . The elemental analyses (C, H, N and S contents) were performed on a Vario EL Elemental Analyser. Thermal analysis curves (TG and DTA) were obtained using a Rigaku TG8110 thermal analyzer in a static air atmosphere. A sample size of 5 -10 mg was used.
Synthesis of the metal complexes
The aeppz ligand (0.26 g, 2.0 mmol) was added dropwise to a solution of [Zn(sac) 2 3 ) and the reaction mixture was stirred for 1 h at room temperature. X-ray quality colorless crystals were obtained by slow diffusion of the resulting solution into ether after two days. Yield 92%. decomp. 
X-ray crystal structure determinations
Intensity data for the title compounds were collected using a BRUKER SMART 1000 CCD area detector diffractometer (Mo-K α radiation, λ = 0.71073Å) at 293 K. The structures were solved with SHELXS-97 and refined using SHELXL-97 [18] . All the non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms attached to N were located in difference maps and refined by riding on their parent atom in their as-found positions. H atoms attached to C were included using a riding model in idealised positions. The details of data collec-tion, refinement and crystallographic data are summarized in Table 4 
